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Thimble type
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Fig. 1. Showing the schematic set-up diagram for transmitted
dose of lead filters in central axis (a) and off-axis dose at 12.5
cm (b).

Table 1. Comparison the transmission rate of calculations
to that of the measurements using the lead filter in 15 MV
photon beams.
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Fig. 2. Energy spectra were fitted from the transmitted dose of
15 MV X rays on central axis (black diamond), tangent 0.075
(pink square) and Tangent 0.125 (green triangular). Here F (E)
dE represents the relative energy fluence of energy interaval dE.

Table 2. Comparison the transmission rate of calculations
to that of the measurements of 7.5 cm off-axis using the
lead filter in 15 MV photon beams.

Transmission %
Lead thickness

(g/ m?) Meas%rement Calctilation Discreopancy

(%) (%) (%)

0 100.0 100.0 0.0

1.02 59.60 59.90 0.5
2.03 35.70 36.10 11
3.05 21.90 21.80 0.5
5.00 810 8.30 25
8.04 181 1.80 0.6
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Transmission %

Lead thickness

(g/cm’) Measurement ~ Calculation ~ Discrepancy

(%) (%) (%)

0 100.0 100.0 0.0
1.03 58.7 59.2 0.9
2.04 35.1 35.5 11
3.07 21.2 21.2 0.0
5.01 79 8.1 25
7.05 28 29 3.6
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Table 3. Comparison the transmission rate of calculations
to that of the measurements of 12.5 cm off-axis using the
lead filter in 15 MV photon beams.

Lead thickness

Transmission %

(g/cm?) Measurement ~ Calculation — Discrepancy
(%) (%) (%)
0 100.0 100.0 0.0
1.03 58.0 58.4 0.7
2.05 345 34.7 0.6
3.09 20.7 20.6 -0.5
5.04 75 7.7 2.7
7.09 2.7 2.8 3.7
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Fig. 3. Computed percent depth dose curve (a) and depth dose profiles (b) curves are colored in figure for 6x6 em’® of 15 MV X
rays showed very closed to those of measurements (black). The field size was defined at SAD 100 cm and aligned for SSD 90 cm.
The profiles are obtained from 3, 10, 20, and 30 cm of depth.
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Fig. 4. Computed percent depth dose curve (a) and depth dose profiles (b) curves are colored in figure for 10x10 em’” of 15 MV
X rays showed very closed to those of measurements (black). The field size was defined at SAD 100 cm and aligned for SSD 90
cm. The profiles are obtained from 3, 10, 20, 30 and 35 cm of depth.
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Fig. 5. Computed percent depth dose curve (a) and depth dose profiles (b) curves are colored in figure for 20x20 cm” of 15 MV
X rays showed very closed to those of measurements (black). The field size was defined at SAD 100 cm and aligned for SSD 90
cm. The profiles are obtained from 3, 10, 20, 30 and 35 cm of depth.
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Fig. 6. Computed percent depth dose curve (a) and depth dose profiles (b) curves are colored in figure for 30x30 em” of 15 MV X
rays showed very closed to those of measurements (black). The field size was defined at SAD 100 cm and aligned for SSD 90 cm.

The profiles are obtained from 3, 10, 20, 30 and 35 cm of depth.
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Table 4. Comparison the Percent depth dose of measured to that of convolution method.

Field size (cm) 10x10

30x30

%

Measured (M) Convolution (C)

(C-M)/Mx 100

Measured (M)  Convolution (C) (C-M)/Mx 100

d (cm)

133.10 132.33 —0.58 129.80 129.36 -0.34

125.18 124.76 -0.34 121.53 121.30 -0.19
10 100.00 100.00 0.00 100.00 100.00 0.00
15 80.17 80.10 -0.09 81.87 82.24 0.45
20 63.81 63.97 0.25 67.01 67.42 0.61
25 50.90 51.10 0.39 54.74 55.17 0.79
30 40.78 40.90 0.29 44.45 4512 1.51
35 32.81 32.63 —0.55 36.14 36.15 0.03

Table 5. Compare the error percent of lateral dose distributions to that of measurement of 15 MVX. OADR represents the
off-axis distance ratio.

Field size (cm) 6x6 10x10 20%20 30x30
d (cm) QADR 05 L 075 L 09L O5L 07L 09L 05L 07L 09L O05L 075L 09L
3 0.40 2.50 2.34 0.32 0.13 1.45 0.44 153 0.16 —0.82 -0.73 —0.97
10 0.13 142 2.98 0.19 0.18 1.46 1.13 1.85 0.86 —0.83 -1.39 -1.59
20 1.36 0.64 2.82 0.13 0.23 0.82 1.42 1.82 0.55 0.04 -0.93 -1.33
30 0.81 0.73 0.94 0.13 0.33 1.19 1.34 147 0.48 0.83 —0.43 -0.92
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Compare the Clinical Tissue Dose Distributions to the Derived from the
Energy Spectrum of 15 MV X Rays Linear Accelerator by Using the
Transmitted Dose of Lead Filter

Tae-Jin Choi*, Jin-Hee Kim', Ok-Bae Kim"

Department of *Bio—Physics Medical Engineering and TRadiation Oncology, Keimyung University School of
Medicine, Daegu, Korea

Recent radiotherapy dose planning system (RTPS) generally adapted the kernel beam using the convolution
method for computation of tissue dose. To get a depth and profile dose in a given depth concerened a given
photon beam, the energy spectrum was reconstructed from the attenuation dose of transmission of filter through
iterative numerical analysis. The experiments were performed with 15 MV X rays (Oncor, Siemens) and ionization
chamber (0.125 cc, PTW) for measurements of filter transmitted dose. The energy spectrum of 15 MV X-rays
was determined from attenuated dose of lead filter transmission from 0.51 cm to 8.04 cm with energy interval
0.25 MeV. In the results, the peak flux revealed at 3.75 MeV and mean energy of 15 MV X rays was 4.639 MeV
in this experiments. The results of transmitted dose of lead filter showed within 0.6% in average but maximum
2.5% discrepancy in a 5 cm thickness of lead filter. Since the tissue dose is highly depend on the its energy,
the lateral dose are delivered from the lateral spread of energy fluence through flattening filter shape as tangent
0.075 and 0.125 which showed 4.211 MeV and 3.906 MeV. In this experiments, analyzed the energy spectrum
has applied to obtain the percent depth dose of RTPS (XiO, Version 4.3.1, CMS). The generated percent depth
dose from 6x6 cm? of field to 30x30 cm?® showed very close to that of experimental measurement within 1%
discrepancy in average. The computed dose profile were within 1% discrepancy to measurement in field size
10X10 cm, however, the large field sizes were obtained within 2% uncertainty. The resulting algorithm produced
x—ray spectrum that match both quality and quantity with small discrepancy in this experiments.

Key Words: Attenuation, Energy spectrum, Kernel beam convolution, Percent depth dose
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